Introduction
In a series of previous studies, we have investigated a group of four English-speaking children with Williams-Syndrome (WS) with respect to a range of linguistic phenomena and skills, among them the comprehension of passives and anaphoric pronouns (Clahsen & Almazan 1998) , past-tense inflection (Clahsen & Almazan 1998) , noun plurals and compounding (Clahsen & Almazan 2001) , comparative adjective formation (Clahsen & Temple 2003) , receptive vocabulary skills and naming (Temple et al. 2002) , and reading (Temple 2003) . The findings from these studies were interpreted within modular theories of linguistic representation and processing. Within such theories, language performance should reflect normal linguistic function minus impaired function, such that exhibited skills are indicative of intact normal skills and part of a normal linguistic functional architecture. This has been termed subtractivity (Saffran 1982) or transparency (Caramazza 1984) or residual normality (Thomas & Karmiloff-Smith 2003) . The validity of subtractivity was a historical debate within adult neuropsychology, which has now largely been resolved subsequent to accumulating evidence for both modularity and functional localization in the adult brain arising from studies of brain-damaged individuals and advances in functional scanning techniques. Evidence against subtractivity in linguistic domains would come from cases in which the underlying functional architecture of the language system itself had altered with the development of language modules that do not exist in the normal brain. However, there is no such empirical evidence in relation to language development in either adults or children.
We have argued that WS represents a dissociation within the language system itself.
Adopting the view that the knowledge of language consists of two separate components, a lexicon of stored entries and a computational system of combinatorial controls, and the subjects with WS used regular rules of inflection excessively, even in circumstances in which unimpaired children (and adults) would not use them.
Similar results were obtained by Bromberg et al. (1994) , an unpublished study with 6 WS participants (speaking American English) which reported spared production of regular past tense formation, but impaired production of irregulars, with overregularizations largely produced instead. Moreover, Zukowski (2001) investigating 12 children with WS with respect to English noun plural formation found that the children with WS apply the regular plural affix to existing nouns and to nonce nouns at near-ceiling rates (86%-95%), just like control children, but that they performed worse than the unimpaired children on irregulars (29% correct irregulars for WS vs. 41% for controls). Another piece of evidence for the dissociation between lexical storage and rules of grammar in WS comes from Clahsen & Temple's (2003) study of -er comparative adjective formation (cool → cooler). It was found that children with WS heavily overapply -er affixation and that they seem to ignore the constraints and lexical exceptions that hold for -er affixation in English producing forms such as *expensiver, *dangerouser, etc.
Different results for past-tense formation in English-speaking children and adults with WS were obtained by Thomas et al. (2001) . Results from two elicited production experiments displayed no selective deficit in irregular past tense performance. Instead, 'the WS group showed the same relation between performance on regular and irregular verbs as the typically developing group' (Thomas et al. 2001: 166f.) .
However, as pointed out by Clahsen & Temple (2003) , Thomas et al. did not properly match their cases of WS to normal controls of comparable age levels. Instead, they discuss average scores collapsed across 18 cases of WS with ages ranging from 11 to 53 years and mental ages ranging from 5 to 16 years and compare them to normal children from 5 to 10 years treating them as if they were a single group. In a reanalysis of Thomas et al's data, Clahsen & Temple (2003) also showed that if their WS data are properly matched with those of the normal controls for mental age, Thomas et al's data do indeed confirm that children with WS perform worse on irregulars than unimpaired children and produce significantly fewer overapplications of irregular inflection than mental age controls.
Lexical skills
Within the spontaneous speech of those with WS, the use of relatively low frequency lexical items has been noted (Bellugi et al. 1992; Bradley & Udwin 1989) . The production of unusual low frequency category members has been reported as increased on semantic fluency tasks, e.g. terandon and ibex in the category of animals (Bellugi et al. 1992; Rossen et al. 1996; Temple et al. 2002) though not in all studies (Mervis et al. 1999) . Several studies have also found an increased number of responses on oral fluency tasks (e.g. Bellugi et al. 1994; Temple et al. 2002; Volterra et al. 1996) though not all (Rossen et al 1996) . In the study of young children with WS, increased responses in phonological fluency was the only task on which they were found to be better than mental age controls (Volterra et al. 1996) . This production of low frequency vocabulary items in spontaneous speech and oral fluency and generation of increased numbers of responses on oral fluency could reflect more extensive stores of lexical items. Consistent with such a view, the expressive language of children with WS is reported to contain a larger number of different lexical items than that of children with Down's syndrome both after words are combined (Singer Harris et al 1997) and as toddlers (Mervis & Robinson 2000) though results from toddlers are conflicting (Singer Harris et al 1997) . Performance on traditional receptive vocabulary tasks in WS would be consistent with such a theory of enlarged lexical stores. Performance on the Peabody Picture Vocabulary Test (Dunn & Dunn 1981) was significantly higher than for mental age matched controls (Bellugi, et al 1990) and at a normal level for chronological age in many cases (Mervis et al 1999) . Performance on the British Picture Vocabulary Scale
[BPVS] (Dunn et al. 1997 ) has also been reported as above mental age level (Tyler et al 1997 , Temple et al 2002 . Furthermore knowledge of semantic concepts as measured by the similarities subtest of the Wechsler Intelligence Scale for Children [WISC-III] (Wechsler 1992 ) is also above mental age level (Temple et al. 2002) .
However, not all lexical tasks are performed well. Bellugi et al. (1990) report scores as weak as for controls with Down's syndrome in defining words in the vocabulary subtest of the WISC-R (Wechsler 1976 ), though they attribute this to the cognitive demands of the task rather than knowledge of the lexical items themselves. Bromberg et al. (1994) report an impairment in naming, although since the difficulty was in accessing irregularly inflected forms, the underlying basis of the difficulty might be associated with the morphological problems discussed above rather than any naming difficulty per se. However, Temple et al (2002) also report naming ages well below receptive vocabulary levels and in most cases also below mental age levels arguing that the discrepancy between receptive vocabulary and naming constituted an anomia.
This anomia was evident in the simple retrieval of base lexical forms in confrontation naming tasks. As this study was based on data from just four children there is a need to attempt to replicate this new finding with more cases of WS. Temple et al. (2002) also explored receptive vocabulary in more detail. They used the traditional paradigm of matching a spoken word to a picture from an array but found that when the array contained twenty-three semantically related distracters, so that fine grain semantic knowledge was required, performance of children with WS was significantly impaired in comparison to mental age controls. On the basis of these naming and receptive vocabulary results they argued that either semantic representations are impoverished or access to these representations is impoverished and "sloppy". The good performance on semantic fluency and in judging semantic concepts may argue for the latter. In two children they also describe lexical access which is significantly faster than mental age controls and is therefore both fast and sloppy. However, an alternative interpretation is that the receptive vocabulary weakness identified by Temple et al. (2002) is unconnected with semantic representations for lexical items and has a perceptual basis linked to impaired perception when there are multiple, simultaneous distracters.
It is evident from the above summary of previous studies that more research is needed to resolve the controversial issues surrounding the linguistic strengths and weaknesses of children with WS. On the one hand, as pointed out by Thomas et al. (2001) , those studies supporting a lexical deficit in WS are based on relatively sample sizes. On the other hand, Thomas et al.'s larger studies fall short of matching the WS participants to normal controls of a comparable age level. Hence, what is needed are studies with a less small sample size which also have control matching encompassing a relatively narrow mental age span. The present study employs double the number of children we have previously described and incorporates close mental age matches and relatively narrow mental age and chronological age spans.
Participants
The results of the present study of past tense formation and comparative adjective formation come from nine cases of WS, five of whom are new cases and four are the same as those examined in previous studies from our group. The results from the present study of receptive vocabulary and naming come from seven new cases of WS.
In this case, it was not possible to combine the data with the earlier cases studied as the experiments reported are new in design. Mental ages were derived from scores on the WISC -III UK (Wechsler 1992) . The children had chronological ages ranging from 9;7 to 16;2 and mental ages ranging from 5;3 to 7;9. The chonological and mental ages of the participants with WS are summarised in Table 1 . All of the participants with WS live with a parent or parents and attend a special school, or units within mainstream schools where they interact with other children with learning disabilities.
- Table 1 about here-
The data from the WS subjects will be compared to control groups of monolingual English-speaking younger children of normal intelligence whose chronological ages match the mental ages of the children with WS. The control children live in native homes and were randomly selected by date of birth from state schools in Essex and Suffolk, England. Details concerning the size and the age ranges of the control groups will be presented below, separately for each experiment. Subjects who had any known neurological abnormality, learning difficulties or a history of special needs were excluded.
Past-tense formation
Two elicited production experiments were performed, the first one eliciting past tense forms of existing and nonce verbs, and the second one eliciting past-tense forms of denominal verbs. We present the results of these experiments separately.
Experiment I: existing and nonce verbs
The experimental procedure and materials were adopted from Ullman (1993) and Ullman et al. (1997) . The test items included 14 existing irregular verbs, 14 novel irregular verbs with stems which rhymed with existing irregulars, 16 existing regular verbs and 12 novel verbs with stems which do not rhyme with any existing irregular verb. Each verb was presented in the context of two sentences which were spoken by the experimenter. After hearing the first sentence, e.g. Everyday I play football, the child was asked to repeat the whole sentence. This was followed by the test sentence, e.g. Just like everyday, yesterday I _____ football. The child was asked to repeat the test sentence from yesterday and to fill in the missing word. All responses were recorded on tape and coded as regular (correct -ed application), overregularized
(irregular form used on regular verbs) or unmarked (bare stem form).
The task was administered to the nine participants with WS detailed in Table 1a and two groups of unimpaired control children who had similar chronological ages to the mental ages of our WS subjects. There were 18 five-year old controls (age range: 4;10 to 5;10) and 21 seven-year old controls (age range: 7;1 to 7;11).
Results
The results for the four kinds of verbs tested separately for the four groups of participants are presented in Tables 2 and 3 . In the analysis, we only included responses that incorporated the target stem, i.e. either one of the past-tense forms or a bare stem form of the target verb. The mean scores and standard deviations present a breakdown of the relative percentages of these responses. Responses in which the children produced (unintelligible) mispronunciations or in which they substituted the target verb with some other lexeme were not included in the analysis; such responses made up 5.2% of the total responses of the 5-year-old controls, 3.2% for the 7-yearold controls, and 13.3% of the total responses in the WS data.
Analyses were carried out in a two-step manner. In Table 2 , the number of -ed and irregular past tense marking were combined and compared to the percentage of forms which remained unmarked. In Table 3 , we compared the types of past-tense marking (regular vs. irregular).
- Tables 2 & 3 who used significantly more unmarked forms in the existing irregular condition than their age-matched controls. Moreover, Olivia also used significantly more stem forms than the 5-year-old controls in the existing regular condition.
The combined WS group also used more unmarked forms in the novel irregular condition than the unimpaired controls (Novel Irregular: CTR vs. WS: z = 1.964, p = 0.05), a pattern seen also seen in the individual data of Olivia and Susan.
With respect to the type of marking on existing verbs, the data in Table 3 clearly show that the WS subjects performed at ceiling for regulars, the same as the unimpaired controls, whereas on irregulars they performed significantly worse than the control subjects (CTR vs. WS: z = 2.881, p = 0.004). Both the 5-year old controls and the 7-year-old controls achieved significantly higher correctness scores on existing irregular verbs than the two corresponding groups of children with WS (CTR-5 vs. WS-5: z = 2.266, p = 0.02; CTR-7 vs. WS-7: z = 1.951, p = 0.05).
Concerning overregularizations, it is important to note that for these counts we only included those -ed forms produced for existing irregular verbs that are clearly ungrammatical and not permitted as past tense forms in the spoken language of the region where the children were living; see 'overreg.' in Table3. The corresponding figures in Table 3 show that the children with WS frequently overgeneralized -ed to existing irregular verbs. For such verbs, unimpaired children preferred irregular past tense forms and rarely used regular -ed forms which are not permitted regional variations. Overall, the children with WS had significantly higher overgeneralization rates than the control children on existing irregular verbs (CTR vs. WS: z = 3.398, p = 0.001). Furthermore, the two groups of children with WS produced significantly more -ed overapplications than the corresponding control groups (CTR-5 vs. WS-5: z = 2.470, p = 0.01; CTR-7 vs. WS-7: z = 2.329, p = 0.02).
With respect to novel verbs, Table 3 shows the children with WS applied -ed to novel verbs, achieving ceiling performance for novel regulars as did the unimpaired children. Irregular past-tense patterns, however, were significantly less often applied to novel irregular verbs by the children with WS than by the unimpaired controls (CTR vs. WS: z = 2.132, p = 0.03). Table 3 shows that this is particularly clear for the WS-5 group (compared to the corresponding control group), but that the WS-7 group also produced less than half as many irregular past-tense forms for novel verbs as the normal controls.
These findings replicate those of Clahsen & Almazan (1998) and Bromberg et al. (1994) and confirm a marked dissociation between regular and irregular past-tense formation in the WS subjects. The -ed affixation rule is applied under appropriate conditions, i.e. to existing regular verbs and to non-rhyming novel verbs, whereas for irregular inflection, the WS subjects achieve low correctness scores on existing verbs and do not extend irregular patterns to (rhyming) nonce verbs. Spared regular inflection paired with difficulties in irregular inflection leads to relative high overregularization rates in the WS subjects.
Experiment II: denominal verbs
In English, verbs derived from nouns are regularly inflected with the past tense -ed, irrespective of the word's phonological properties, e.g. He ringed/*rang the city with artillery meaning that he formed a ring around the city. In morphological terms, words derived from other categories are unusual in that they do not have canonical lexical entries (as verbs) but rather involve category-changing affixation. When such derived words are inflected for the past tense, access to lexical entries of verbs is blocked, even though they may sound similar to existing verbs as in the case of ring, hence the ungrammaticality of the irregular past tense form *rang for a denominal verb. Affixation of -ed, however, can be applied to any element of a given category, hence the grammaticality of regular past tense forms of denominals.
The experimental procedure and materials were adopted from Kim et al. (1994) and consisted of 9 existing irregular verbs (see, buy, meet, drink, fly, stick, write, leave, ring) which were presented to the subjects in their base forms in two different context conditions, once as a verb root with the verb's usual meaning (1a), and once as a denominal verb with the meaning of the corresponding homophonous noun (1b).
Children were prompted to produce past tense forms of these verbs. All the denominal verbs used in the experiment were made homophonous with existing strong verbs in order to control for similarity-based generalizations.
( Participants were presented with 18 test sentences in random order, and responses were tape-recorded. The task was administered to the 9 participants with WS detailed in Table 1a and two groups of unimpaired control children who had similar chronological ages to the mental ages of our WS subjects. There were 6 five-year olds (age range: 4;10 to 5;10) and 5 seven-year olds (age range: 7;1 to 7;5).
Results
The results for the two conditions tested separately for the four groups of participants are presented in Tables 4 and 5 . In the analysis, we only included responses that incorporated the target stem, i.e. either one of the past-tense forms or a bare stem form of the target verb. The mean scores and standard deviations present a breakdown of the relative percentages of these responses. Responses in which the children produced (unintelligible) mispronunciations or in which they substituted the target verb with some other lexeme were not included in the analysis; such responses made up 5% of the total responses of the 5-year-old controls, 10% for the 7-year-old controls, and 12% of the total responses in the WS data.
Analyses were carried out in a two-step manner. In Table 4 , the number of -ed and irregular past tense marking were combined and compared to the percentage of forms which remained unmarked. In Table 5 , we compared the type of past-tense marking used by the groups.
- Tables 4 & 5 about hereWith respect to the data in Table 4 , the WS-5 group used significantly more stem forms in the verb root condition than the 5-year-old control group (CTR-5 vs. WS-5 z = 2.042, p = 0.04). Otherwise, there were significant differences between the WS subjects and the controls in the percentages of marked and unmarked responses.
The data in Table 5 show that for denominal verbs the WS subjects clearly preferred regular past tense forms with scores similar to those of the unimpaired children;
indeed with respect to the regular past-tense marking rates in the denominal condition, there are no significant differences between the children with WS and the normal there is lower -ed use in the verb root condition than in the denominal condition is also true at an individual subject level for the three WS-5 children included in this part of the analysis and for all five WS-7 children. This shows that there is a strong effect of grammatical structure, indicating that children with WS are sensitive to the derived morphological structure of denominal verbs.
With respect to the verb root condition, the data in Tables 4 and 5 show that the WS-7 group performed similarly to the unimpaired controls on all measures. By contrast, the WS-5 group produced significantly more bare stems than the controls as well more -ed overregularizations 1 yielding a marginally significant difference in the overregularization rates of the WS-5 subjects and the corresponding control group (CTR-5 vs. WS-5: z = 1.765, p = 0.07).
Summarizing, the two elicited production experiments show that the past-tense system is selectively impaired in WS. While regular -ed affixation functions normally and applies under appropriate circumstances, the children with WS performed below their mental age in irregular past tense formation.
Comparative adjective formation

Gradable adjectives in English can form comparatives by -er suffixation (big -bigger)
and/or by a periphrastic form with more (unusual -more unusual). In addition, a small number of highly frequent adjectives have suppletive comparative forms (good -better, bad -worse). For most adjectives, the suffixed and the periphrastic comparative are in complementary distribution, while for some adjectives, both options exist (see Barber   1 Note that like in experiment I, we counted as 'overregularizations' only those -ed forms produced for existing irregular verbs that are clearly ungrammatical 1964, Aronoff 1976 , Frank 1972 comparatives. The first three nonce adjectives were expected to elicit -er comparatives, weff and kell because they are monosyllabic and bimmy because of the -y ending, while toshal should be more likely to yield a periphrastic comparative.
and not permitted as past-tense forms in the spoken language of the region where the children were living; see 'overreg.' in Table5.
The stimulus materials were presented to each child individually. The children's responses were written down and tape-recorded for verification. The task was administered to the 9 participants with WS detailed in Table 1a and two groups of unimpaired control children who had similar chronological ages to the mental ages of our participants with WS. There were 18 five-year olds (age range: 4;11 to 5;10) and 19 seven-year olds (age range: 7;0 to 7;10)
Results
The results for the five kinds of adjectives tested are shown in Tables 6 and 7, separately for the four groups of participants. In the analysis, we only included responses that incorporated the target stem, i.e. either one of the comparative forms or a bare stem form of the target adjectives. The mean scores and standard deviations present a breakdown of the relative percentages of these responses. Responses in which the children produced (unintelligible) mispronunciations or in which they substituted the target adjective with some other lexeme were not included in the analysis; such responses made up 9% of the total responses of the 5-year-old controls, 12% for the 7-year-old controls, and 13% of the total responses in the WS data. In addition, there were two double markings each from the 5-year-old and 7-year-old controls, and one from the WS subjects.
Analyses were carried out in a two-step manner. For the data in Table 6 , the number of -er and more marked adjectives were combined and compared to the percentage of forms which remained unmarked. For the data in Table 7 , we compared the type of past-tense marking used by the groups.
-Tables 6 & 7 about here -As regards the unimpaired children, the data in Table 7 shows that the 5-year olds and the 7-year-olds produced -er comparatives as well as periphrastic forms with more, even though in both groups of children the suffixed forms were used more frequently than the periphrastic construction. Table 7 also shows that the comparatives of ER adjectives are most often correctly formed by both groups of unimpaired children, while for MORE adjectives they are less successful. Likewise, as can be seen from Table 6 , they produce considerably more unmarked bare stem responses for MORE adjectives than for any other condition. These results from the control children are in line with those of previous studies of unimpaired children's comparative formations (Gathercole 1985 , Graziano-King 1999 .
The children with WS produced marked and unmarked responses with similar proportions to those of the unimpaired children; see Table 6 . There are indeed no statistically significant differences in the percentages of marked/unmarked responses given by the WS and normal control groups shown in Table 6 . However, Table 7 shows that the type of comparative responses given by the children with WS is different from the comparative forms produced by the controls. While the controls produced -er and suppletive comparative forms as well as periphrastic comparative forms with more, the children with WS's comparative form is almost exclusively -er.
The children with WS only produced one more response and two suppletive comparative forms between them. All other comparative responses are with the -er suffix.
Summarizing, the data from the children with WS show that they have just one way of forming comparatives, and this is -er affixation, which they apply freely to any adjective. This holds for both groups of children with WS studied here. In contrast to that, the unimpaired children produce not only -er comparatives, but also periphrastic comparative constructions, and suppletive comparatives. The data also show that the use of -er is less constrained in the participants with WS than in the unimpaired children.
Lexical skills: naming
Psychometric measures of receptive vocabulary and naming were employed. The BPVSII (Dunn et al. 1997 ) assessed the ability to match a spoken name to a target amongst three varied distracters. The Renfrew Naming Test (Renfrew 1977 ) assessed lexical access in confrontation naming. Druks and Masterson's (2000) Object and Action Naming Battery [OANB] was also employed. For the BPVS and the Renfrew age equivalents were derived. For the OANB task scores reflected number of items correct.
The tasks were administered to the 7 participants with WS detailed in Table 1b who had a mean age of 6;8 months and a group of unimpaired control children who had similar chronological ages to the mental ages of our WS subjects. There were 16 control children with a mean age of 6;5 (age range: 5;6 to 7;4).
The results from the psychometric tasks of receptive vocabulary and naming are given in Table 8 . The results were analyzed using one-way ANOVAs. Since enhancement of receptive vocabulary was predicted and impairment of naming, one-tailed tests were used in these comparisons. There was no significant difference between the groups in mental age (F(1,21)=0.73, p=0.40). However, the children with WS have significantly higher receptive vocabulary ages on the BPVSII than controls (F(1,21)=3.86, p<0.03). In contrast, naming age on the Renfrew was lower in the children with WS than in controls, though the result was of borderline significance (F(1,21)=2.27, p<0.07). For the object targets of OANB, the participants with WS were significantly poorer than controls (F(1,21)=3.61, p<0.035). The impairment was less evident when naming actions (F(1,21)=1.47, p<0.12). These results confirm, with a new sample, elevation of receptive vocabulary in WS when assessed by a formal psychometric task in which there are three varied distracters. They also confirm with a new sample that the children with WS are anomic.
Lexical skills: receptive vocabulary
Our previous study had demonstrated an unexpected contrast (Temple et al. 2002) .
There was strong receptive vocabulary on the BPVS (Dunn et al. 1997) in which the target picture corresponding to the spoken word had to be selected from an array with only three distracter pictures. Performance on the BPVS was performed at a level higher than that expected on the basis of mental age and this result has been replicated above. In contrast, our previous study found that there was weak receptive vocabulary on newly constructed tasks in which the target picture corresponding to a spoken word has to be selected from an array also containing 23 distracter pictures which were closely related semantically to the target. Performance on these new tasks was significantly poorer than controls matched for mental age (Temple et al. 2002) . Our interpretation of these results was that it was the close semantic relationship of the new items that was significant in creating the impairment for the children with WS.
However the new tasks both presented more closely related semantic distracters and presented a larger number of distracters so that two stimulus dimensions varied simultaneously. It has been suggested that perceptual difficulties of children with WS might lead them to have greater difficulty with multi-item arrays and that the deficit we detected was in fact attributable to the size of the forced choice selection rather than to any aspect associated with semantic relationships.
The objective of the new study was therefore to vary the number of distracter items and the semantic similarity of the distracters to the target independently. Two new types of response grids were therefore constructed. The first type consisted of pictures taken from the BPVS. The target was the correct target picture that matched the stimulus label from the BPVS when administered in its standard psychometric form.
The distracters were other picture items selected from the stimulus booklet. The semantic relationship between the distracter items and the target was either loose or nil. Three sets of BPVS item response grids were constructed depicting arrays of 8, 12
or 24 pictures. The second type of response grid employed pictures taken from the items of Snodgrass and van der Wart (1980) . The target was the picture that matched the stimulus label selected from the Snodgrass and van der Wart (1980) pictures. The distracters were other picture items selected from the same semantic class illustrated in Snodgrass & van der Wart (1980) . The semantic relationship between the distracter items and the target was close as all the distracters came from the same semantic class. There were four semantic classes employed animals, indoor objects, food and clothes. For each semantic class three sets of BPVS item response grids were constructed depicting arrays of 8, 12 or 24 pictures. For each trial, the name of the stimulus item was spoken aloud and the child had to point to the corresponding target in the grid.
The task was administered to the 7 participants with WS detailed in Table 1b and groups of unimpaired control children who had similar chronological ages to the mental ages of our WS subjects. There were 12 control children (age range: 5;6 to 7;4).
Results
The results from the contrasting grids are given in Table 9 . The results were analyzed using one-way ANOVAs. Given our prediction that BPVS performance would be good and performance with the close semantic distracters would be poor, one-tailed test were employed. For the 12-item grids, employing BPVS items, the participants with WS were significantly better than controls (F=7.29, p<0.016 knowledge is enough to complete the task in a forced choice paradigm with distracters which are not very closely related semantically then they are significantly better than control children of the same mental age. Moreover it demonstrates that this advantage holds even when the number of distracters is increased from three to 11 and even to 23. Strength on this task remains significant with multiple item arrays.
In contrast to these results, for the 12-item grids, employing Snodgrass and van der Wart (1980) items, the participants with WS were significantly poorer than controls (F=6.51, p<0.021). For the 24-item grids, employing Snodgrass and van der Wart (1980) items, the participants with WS were also significantly poorer than controls (F=6.08, p<0.025). These results confirm the impairment demonstrated previously in selecting items from among semantically related distracters. When children with WS have to perform a receptive vocabulary task where fine grain semantic knowledge is required to complete the task, in a forced choice paradigm with distracters which are from the same semantic class, then they are significantly poorer than control children of the same mental age. The current experiment in combination with the earlier results demonstrates that this effect cannot be attributed to the number of the distracters but is a consequence of the nature of the items themselves.
A selective lexical impairment in WS
The present set of findings on lexical and morphological skills in English-speaking children with WS replicate and extend our earlier results with further cases of WS.
Concerning morphological skills, we confirmed that productive regular morphology, such as the past-tense -ed in English, is functioning normally in children with WS.
They were, however, found to perform significantly worse than unimpaired controls on non-productive or semi-productive morphology, such as the irregular past tense and lexical exceptions to -er comparative formation in English. For uninflected lexical items, performance in children with WS was found to be effective and intact in tasks in which the target had to be selected from a set of semantically distinct candidate items; this was also the case in multiple-items arrays with 23 distracter items. However, when the target had to be selected from a set of semantically similar candidate items the children with WS performed significantly worse than unimpaired controls even in arrays with a relatively small number of 11 (semantically related) distracter items.
We suggest that the observed profile of morphological and lexical skills in WS can be derived from a common source, a selective impairment in retrieving information from the lexicon. By contrast, the computational (rule-based) system of language appears to be unimpaired as evidenced by intact regular inflection and complex syntax (see Clahsen & Almazan 1998) . We assume that irregularly inflected forms and lexical exceptions such as drove or mice are stored in long-term memory, as subnodes to the corresponding basic lexical entries, e.g. drive and mouse respectively, and that children with WS find it difficult to access morphological feature information represented in these subnodes. In contexts in which an exceptional form is required and the WS child does not retrieve the relevant features, the basic lexical entry is still retrieved and an inflected form is generated by applying a general rule (e.g. 'Add -ed', 'Add -s'), yielding overregularization errors. Accessing basic (uninflected) lexical entry, on the other hand, i.e. the form information represented on the highest node of a structured lexical entry, does not normally cause any problems, as can be seen from the fact that stem forms of regular verbs and adjectives are almost always appropriate.
The account proposed here also extends to the retrieval of semantic features from lexical entries. We assume that lexical items can be broken down into sets of semantic Thus, we do not claim a broad lexical deficit in children with WS, but instead a selective deficit in getting access to fine-grain morphological and semantic feature specifications of lexical items.
More generally, there is no evidence from the lexical and morphological skills we have studied that the linguistic system of children with WS has a functional structure different from normal or that it reflects atypical developmental forms (contra Thomas & Karmiloff-Smith 2003) . Instead, the results obtained and the interpretation we suggested support the view that the linguistic performance of subjects with WS reflects the architecture of the normal system but with selective components of this system under-developed. Table 3 Elicited production of past-tense forms: regular and irregular marking WS CTR It is important to note that only 3 of the 4 children with WS are included in this category, as Olivia never marked the verbs, producing only stem forms and forms classified as 'other', which were excluded from the analyses.
3
The italicized figures in the existing irregulars condition are the overgeneralizations. The difference in scores between -ed and overregularizations is made up of -ed forms which, in the region in which the children are living, are permitted as past tense forms, at least in the spoken language, e.g. wringed, digged, keeped. Olivia never produced only stem forms in this condition, and these data are therefore not included in these perecentages.
5
The italicized figures represent the percentage of overregularizations. The difference in scores between the italicised figures and the total -ed figures is made up of -ed forms which are permitted regionally as past tenses; see also footnote 3. Responses given in % (s.d. in parentheses) 
